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Michigan Sea Grant
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Home > Rip Currents > Beach Safety Tips

hitp://www.miseagrant.umich.edw/rip/beach-safety-tips. htmi

Home | Contact | Abous | Donate

Rip Currents
Beach Safety Tips
En Espafiol
About Rip Currents Help Save Lives: Steps Communities Can Take to Make Beaches

Beach Safety Tips

Beach Signs & Brochure =

L]

Safer

Organize a beach safety task force in your area. There are many such
task forces across the country. Two Michigan organizations include: Pier
Safety Task Force and the Mackinac County Water Safety Review Team.
Provide information to local citizens about water safety. First
responders on the scene of a swimmer in danger should call 911 and notify
your lacal emergency response personnel of your exact location.

Install beach safety signage. This signage focuses on rip currents, the
most threatening natural hazard along beaches.

Purchase life-saving equipment {life rings, cell phones, and other
equipment). Make this equipment available at key points along beach areas,
specifically for emergency situations. Several beach safety task forces have
received foundation, private and corporate funding to purchase this
equipment.

Distribute brochures about the danger of rip currents and water safety.
See: brochures and signage

Seek financial support for your efforts. Many businesses, foundations,
and private sources have provided support for water safety efforts.
Provide local media with information about rip currents and water
safaty (photos, illustrations and factual information). See: About rip
currents.

Bookstore | RSS Feeds | Cantact

Michigan Sea Grant enhances the sustainability of Michigan’s coastal communities, residents, and businesses through research, outreach

© Michigan Sea Grant
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¢ Don’t fight the current

¢ Swim out of the current, then to shore
¢ If you can’t escape, float or tread water
4 If you need help, call or wave for assistance

¢ Know how to swim

4 Never swim alone
¢ If in doubt, don’t go out

More information ahout rip

currents can be found at the

following web sites:

www.ripcurrents.noaa.gov
www.usla.org

www.miseagrant.umich.edu

Sea

Michigan
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RIP CURRENTS? AGAIN?

Many things we do each day carry an inherent

risk, Not to be all glum about it, but everyday
activities like eating, taking the stairs or driving
are somewhat risky when considering the

things thar could go wrong. Yet, we learn to
survive. We learn to navigate the potential
challenges, and we educare ourselves on how to
respond should something go awry. The same
should be said for beach and water safety.

For many, the beach is a state of mind. And

Great Lakes beaches — surrounded by natural
beauty and clear water so close ro home — are
no exception. So it’s not surprising that people
don’t want to think about danger and hazards
like rip currents when heading out to enjoy.
The reality is, though, chat a litcle bit of
understanding and preparation can go 2 long
way in keeping you safe at the shore.

After last summmer's noteworthy year of
¥ ¥

drownings and rescues throughout the Great
Lakes — more than 30 drowning deaths were
attributed to dangerous cusrent conditions —
we decided to provide more information on

currents again this season.

Since last May, communities have banded
together to create plans of artack. There are |
more signs going up, more information s
being distributed, and rip curtent awareness :
is being approached in many different and

unique ways. The Great Lakes Watcr Safety

Conference, mentioned in the “Against the

Current” article {page 4), brought together

leaders from different communities interested

in learning what has worked, what hasn', and

where we go [rom here, The case study on

Marquecte, Michigan (page 5) profiles how

one community has developed a comprehen-

sive way of approaching waterfront safery.

"The answer to the “rip currents again?” inquiry
is a resounding yes. Water safety is a critical
public safery issue. We want people to be

able to enjoy the Great Lakes without being
afraid, entering the water with confidence. In
this issue of Upwwellings, we have provided an
overview on why education is necessaty, what
communities are doing and where to find
more information on dangerous currents.

— Stephanie Ariganello
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Michigan Sea Grant is funded by the National Oceanic and Atmospheric Administration and the State of Michigan,
Michigan State University and the University of Michigan are equal opportunity/affirmative action institutions.




know what that fmeans,” she said. "~ " from the area or who might not understand
the risk.”




BEWARE THE UNDERTOW/
DANGEROUS CURRENTS

Like Mrs. Brown, many growing up along a
Michigan coast or near an ocean have probably
heard the warning. But the image of the
nefarious undertow, pulling 2 swimmer below
the water is an inaccurare one. Rip currents (aka
the Great Lakes underrow) pull swimmers away
from the shore — not under the warer.

“Ir can feel like something coming from
underneath, because in some cases it can sweep
the sand out from under you, depending on the
strength of the current,” said MSG Northwest
Extension Educator Mark Breederland while
addressing questions at the conference. “It’s
scary, bur ic will only pull you out — not under.”

The danger strikes when swimmers don’t know
how to respond, they aren't strong swimmets,
they panic — or all of the above. Information on
rescues and drownings compiled over the past
10 years indicate there are two groups of people
particularly ar risk from rip currents, said Dave
Guenther, retired National Weather Service
specialist on currenes. The first group is males
aged 18-24 who tend to take more risks such

as jumping off piers or other structures into

the water (despite warnings not to do s0), The
other group is older adults attempting to save
someone else —a child or grandchild — caughe
in a rip current, In fact, many of the drownings
and rescues cataloged each year are of those
who have tried to help. People from outside

the immediate area are also at a higher risk for
several reasons, one of which is because they are
unaware of the danger.

The best way to combar rip current dangers is
by: learning mote about the anatomy of cue-
rents; understanding that the current will take
you out, not under; avoiding the water when
conditions are ripe for dangerous currents; and
knowing how to respond without panicking.

SERIBUS ISSUE

The summer of 2010 brought with it warmer-

than-normal warter and air temperatures and
more people venturing to the Great Lalkes

to swim. Throughour the swimming season,
Great Lakes beaches saw at least 30 drown-
ings — more than any other year in the past
decade — and more than 30 additional rescues
directly related to rip currents and their close
cousin channel currents, However, Guenther
commented that awareness of dangerous
cucrents is growing,

Guenther said that when he presented on
Grear Lakes rip currents at an international
rip current conference last yeat, the other
participants were astounded to learn about
seven drownings in a three-hour period on
Lake Michigan. People knew they occurred
in the Great Lakes, he said, but not o

thar extent.

“The Great Lakes arc now being used as

an example for other ‘inland seas’ like the
Mediterranean, where rips weren' really taken
seriously,” he said. “Now they're starting 10

. -
recognize these currents as a danger.

COMMUNITY INVOLYEMENT

Locally, lakeside communities throughout
Michigan have been addressing rip currents,
but most Great Lakes Water Safety Confer-
ence attendees wanted to know: What else can
we do? What works? Signs, National Weather
Service announcements and rip current
wazning systems, placemats with information,
school curricula, flags, brechures, media
coverage, a Mascot, AWAILNEss events, articles,
life-saving stations — they're all ractics
organizations throughour the state have used
to educate about current dangers. The best
methods are likely site specific and will draw
upon a combination of solutions.

“I remnember after one drowning as a result of
rip currents back in 1996,” said Eric Smith,
vice chair of the Marquerte Warterfront Safecy
Task Force. “It quickly went from a rescue
mission to 4 recovery mission, Several weeks
later, I received a lerter from the mother of the
vietim. She said the only thing worse than los-
ing a son is not being able ro say goodbye. She
thanked us for allowing her to say goodbye. It
stuck with me through the years.”

That, said Smith, is whar drives communiries
to keep working on the issue. (For more

on what Marquerte is doing in response to
current-related drownings, see the case study
on page 5.) Many communities along the
Great Lakes have been affected by rescues and
drownings related to tip currents, particularly
in 2010.

“This isn’t the kind of record we want to
break,” said Kinnunen. “I think by talking
abour it and bringing everyone together to
figure our whar will work will give us an
edge on educating people and saving lives

this summer.”




Marquette, Michigan
HOW ONE CITY IS BATTLING RIP CURRENTS

Marqueee is a rown in Michigan's Upper Peninsula (U.2), on the Lake Superior coast. The town,
with about 20,000 people, is the largest in the U.E, home to Northern Michigan Universicy

and a [arge hospital system. It's also a year-round tourist destinarion known for its zccess to the
water and aurdoor recreation opportunities. The Lake Superior beaches found all along the east
and norch sides of town are  large part of the draw for residents and tourists. There ase several
ciry beaches and popular swimming spots that commenly experience rip currents. Some of the
popular swim spots also experience a patticular type of current called channeling,

For more informarion see: Tuning in to the Hazards of the Great Lakes (Upwellings, June 2010)

In response to several drownings at city beaches, Marquerte authorities formed 2 Warerfront
Safery Task Force in August 2010, Eric Smith, vice chair of the task force, said the mission of the
group is o create a “culture of waterfront safety.” As parr of thar culture, the task force has been
charged with studying waterfront safety from four perspectives: education and awareness; shore
and beach support; offshore and afloat support; and emergency preparedness and response,

In order to develop effective solutions, Smith said the task force spent considerable ime reading
through police reports on drownings and rescues; interviewing professionals in 2 number of
disciplines; cataloging beachftont areas of concern; and researching existing solurions ro the

problems they idencified. To address the various issues they uncovered, the task force recently
complered 2 preliminary report with recommended ways of developing that culture of safery.

CONTINUED AN PAGE 8
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CONTINUED FROM PABE §

APPLICABLE LESSONS

‘The report identified several common wager
safety issues found at Great Lakes beaches.
Other communities can use the Marquette
guide when considering how to address

rip currents at their beaches. The following
are summaries of common issues the task
force identified.

FROM THE REPDRT:

@ For people recreating on or in the water,
there is no substitute for knowing how
to swimn. It's also critical that swimmers
understand potential hazards. Youth
swimming programs conducted by area
schools and organizations like the YMCA
remain & good way to ensure thar as many
children as possible learn swimming and
water-safety skills.

& Having waterfront safety information
available in different formats for residents
and visitors is key vo helping people make
safe, informed choices. Providing usable
informarion is also a primary component
in building a culture that keeps waterfront
safety a high prioriry.

| Lifeguards are 2 high-profile, effective
means of monitoring swimming behavior
and reducing risky behavior that can lead to
tragedy. Guards arc the first line of defense
in making sure rescues don't turn inro
recovery missions,

8 The availabilicy of beachfronc safery
equipment is paramount in making sure
beach goers have fast access to lifesaving
equipment should they see a swimmer
in rouble,

# Communications and monitoring technol-
ogy are key in providing first responders

and professionals with the means to reach

accident victims quickly and safely.

REGIONAL TASK FORCES

RESPECT THE POWER

The Grear Lakes Beach and Pier Safety Task
Force formed in response to drownings in
Lake Michigan in the Grand Haven area. The
task force is made up of many representatives
from around the Great Lakes, including
Michigan Sea Grant, as well as colleges,
federal organizations, educarion non-profits,
ather task forces and private citizens.

The group’s mission is to bring together
resources thar help educare abour rip currents
and beach safety, hoping to prevent drownings
in the Great Lakes. They have been suc-
cessful in placing life rings and other rescue
equipment along beaches and piers, installing
tip current signs, and developing multi-media
educational pieces like interactive cartoons,
videos and accessible websites. For example,
the rask force is the power behind the web
portal Respect the Power.

For more information, see:
www.respectthepower.org

MACKINAC BOUNTY

Several drownings and numerous near-drown-
ings along a seven-mile segment of northern
Lake Michigan shoreline near highway U.S. 2
west of St. Ignace prompted the formarion of the
Mackinac County Water Safety Review Team
(MCWSRT). The group fizst came together in
1998 and coasists of residents, first responders,
government represearatives and non-profir
organizations. The initial tasks were to address
drownings along the U.S. 2 shoreline and to
work to prevent future drownings.

As part of the safery initiative, the rask force has:

# Developed a local brochure on currents
& Distributed the national rip current brochure
M Installed signs afong roadside beaches
# Performed school visies with “Coastie”
a remote controlled boat-shaped robot
® Produced videos
it Held a logo contest, inviting students
to participate
8 Installed 10 rescue stations along seven
miles of coast

# Numbeted the rescue stations and
subsequently provided rescue reams with
GPS dara for each (helping pinpoint rescues)

Sehdin
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WHAT IS MONOFILAMENT?

Monofilament is a type of fishing line.

It is made from a single fiber of plastic.
Monofilament is popular with anglers because
it is buoyant and because it has an abiliry

to stretch without snapping when there is 2
fish or somcthing weighty on the line. Itis
available in a variety of strengths and colors,
depending on the user’s neads.

HOW DOES IT GET INTO THE
ENVIRONMENT?

When monofilament is exposed to heat and
sunlight or stretched from repeated use, it
weakens, so anglers typically replace their line
at regular intervals, You dont want to lose the
big one because your line was weald So when
an angler changes out the line and respools
the reel, sometimes the old line is left in the
bottom of the boat, or can be blown away if
left out in the open. Monofitament also enters
the Great Lakes system when an angler’s hook
snags and causes the line to break, by blowing
our of trash bins, or when birds mistake the
line for nesting material or food and pluck ir

from trash.

WHY IS [T AN ISSUE?

Typical fishing line takes 500-600 years o
breakdown and whoever left it is long pone

by then. Both humans and wildlife often
realize the consequences. Boat propellers may
be jammed by large webs of discarded fishing
line, which grow as wind conditions push
matine debris ashore. Aquatic wildlife, includ-
ing fish, turtles and birds become enrangled in
unintended “nets” of fishing line, leading to
strangulation, drowning or even starvadon. A
turtle in New York was found with 560 feet of
heavy-duty monofilament in ies gu.

WHAT SHOULD 1 DO WITH
MY USED LINE?

Make sure you discard your monofilamenc

in one of the monofilamens recycling bins. If
there is not one available, consider asking your
marina or pier operatoe to ger one, Michigan
Sea Grant is a local sponsor of the Boarl.S.
Foundation program and has a limited
number of bins available for public use. If
you cant find a bin, cut the line into short
segments and throw the line into the garbage.
Try 1o find a closed garbage can so the line
doesnt blow out once discarded. You can also
mail your line directly o recyclers.

WHERE DOES IT G0?

Monofitament line collected at the recycling
bins is shipped ro Berkley Conservation
Insticute in lowa. According to the Berkley
Conservation Institute: “Since 1990, the
Berkley Conservation Insticute, with the help
of anglers everywhere, has recycled more than
9 million mites worth of fishing line. That’s
enough line to fill two reels for every angler

in America.”

The recycled line is made inte something
called Fish Hab, an arrificial, underwater
habirac structure made of monofilament
fishing line and other post-consumer marterials
like plastic milk jugs and soft drink bottles.
Once in the water, Fish Hab arrracts fish and
plant growth by providing structure where
none is naturally available — often the case in
older or degraded water bodies. This effort is
aimed to restore the conditions required to
support healthy fish populations.
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AN AFTERNOON WITH AN EARLY ABOPTER

Peter Mclnnes, a self-described retired Coastie — aka Coast Guardsman —
still works to ensure his local water body is well looked after. McInnes was

an carly adopter of monofilament recycling in Michigan and has paved the

way for other marinas and fishing locales to follow suit.

MecInnes grew up in Detroit, moved to

St. Clair Shores in 1969 and worked for
Chrysler for 38 years. Since retiting he

has been appointed to the St. Clair Shores
Waterfront Environmental Commirtee, vored
president-elect of his Kiwanis Club and
become a Master Gardener. After learning
about monofilament recycling programs in
Florida during a Waterfront Environmental
Commirtee meeting, Mclnnes decided ro
bring the program to Michigan. Although a
different scale of fishing occurs on the shores
of Lake St. Clair compared 1o the marine
coagtlines of Flotida, Mclnnes perceived value
in the program: “The souff is terrible. It will
just sit in scrap heap for hundreds of years

— and if a seagull comes along, gets tangled?
There, we killed another bird.”

L R I LA TR S S S

“If 1 pick up one handful,

Lve made a difference.”

L N R I R R N ]

Mclnnes said monofilament cannot be
remade inro fishing line, buc is recycled wo
make Fish Hab (a trademarked artificial fish
habitar produce) and tackle boxes — bringing
the marerial back to anglers in a useful form.
Since 2007, Mclnnes has been instrumenral
in getting three bins installed along the
city’s shoreline, with a fourth pending.

Stickers credic the bins as a St. Clair Shores
Waterfront Environmental Committee project
with sponsorship by Shorewood Kiwanis.
However, it is volunteers who are responsible
for keeping the program running — gathering
the line regularly and shipping it off. Mclnnes
has worked with the South Lake High School
Team Green (an extracurricular environmental
group) and hopes to recruit a local Boy Scout
troop to help him manage the bins,

“We try to empty the bins once a month,”
Meclnnes explains, “They bring the material
to me, I remove hooks and leaders, drop it
off at the fishing shop, and they send it on to
Berkley [for recycling].”

Melnnes is also working to expand the
program. He buile two bins for Harrison
Township and is now trying to get additional
Michigan Kiwanis Club chapters involved in
the recycling effore. He will pitch the idea at
the group’s annual, statewide meeting in East
Lansing later this year. In the hopes of cover-
ing more ground, MSG is now distributing
bins through a partnership with U.S.Boat.

When asked about the impact of the recycling
effort, Mclnnes recognizes that he’s not
single-handedly saving the world, bur humbly
concluded, “If I pick up one handful, I've
made a difference.”




FORECASTS — MAKE AN EDUGATED DECISION

The Narional Weather Service provides weather and wacer hazard forecasts and warnings

throughour che U.S. That information can be used to make an educated decision abour

swimming at differenc times in different locazions. Here's an example of the tools available:

SURF ZONE FOREGAST - Issued daily and
provides information on where and when rip
currents are raost likely to develop — along
with why. Wave heights and beach forecasts
are also given. They may include informarion
on channel currents. This is che first place you
should check when looking for rip current

informarion on specific days and locations.

See: www.ripcurrents.noaa.gov/forecasts.sheml

HAZARDSUYS WEATHER OUTLOOK - Provides a
one-stop ovetview on hazardous weather
information for different areas. This is issued
when hazardous weather is expected within
seven days. A moderate or high risk of rip
currents will be mentioned when there is a
threat. There will not be as much information
on the potential currents, but this can be a
great resource for areas that are not covered by

Surf Zone Forecasts,

LAKESHORE HAZARD MESSAGE - This web portal
deails hazards along the [akeshore like flooding
or oil spills. It is aow being used in conjunction
with the Hazardous Weather Outlook to ‘
highlight rip currenc risk, mainly at offices with

a Surf Zone Forecast. This is 2 complementary

service that could help provide mote information

on rip risks in cerrain location.

Both can be found at: www.weather.gov

PAY ATTENTION AT THE BEACH - If you arrive and
there are rip cwrrent warning flags raised,
consider heading to 2 different beach or wait for
conditions to improve.

To learn more about the science behind danger-

NEW! BREAT LAKES BASIN MAR
Make the 2,212 mile journey from the tip of Lake

Superior out to the Atlantic Ocean with this Grear Lakes
Basin map.

Hear what Michigan Sea Grant has 1o say about Grear Lakes research,
education and outreach in 140 characters or less. Look for @miseagrant,
or go directly to www. twitter.com/miseagrant

v kT s e

ous currents, see: www.weather.goviripcurrents/

LEARN MORE ABGUT WATERSHEDS
The introduction to Michigzn Watersheds for Teachers,
Students and Residents is now available,

The guide includes watershed diagrams, explanations of
watershed concepts and teaching resources thar complement
the use of the Michigan Watersheds Map.

GREAT LAKES CLIMATE CHANGE

The summer of 2009 was one of Michigan’s coldest
summers on record. In June of that same year, the U.S.
Global Change Research Program published a report
stating: “Observations show that warming of the climare is
unequivocal.” How can sclentists say climate is changing if
a swearshire is needed to stay warm on a July afternoon?

This series of fact sheets outlines the basics of climate

and wearther, covers changing lake levels and provides an
overview of ways communities in the Great Lakes can best
prepare for uncertainty in the future,

Check out pictures, stay up 1o date on events like Great Lakes book releases
and join the conversation with Michigan Sea Grant on Facebook,

"Search for Michigan Sea Grant,



Ocean-force rip currents threaten Great Lakes swimmers; safety effort...  http:/greatlakesecho.org/2011/06/03/ocean-force-rip-currents-threaten...
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Ocean-force rip currents threaten Great Lakes swimmers; safety effort bridges
lifeguard gap

Jun 3 2011 Carlee Sch

The Great Lakes can have ocean-force rip
currents. Photo: NOAA.

Benton Harbor High School senior Terrell Burton lost his life to rip currents May 22 in Lake Michigan.

The 19-year-old reportedly dove off the pier at Silver Beach in St. Joseph, Mich., and became the 100 person int 2011 to drown in
the Great Lakes. '

‘Such Great Lakes fatalities prompted Dave Benjamin, of Chicago, and Bob Pratt, of East Lansing, Mich., to create the Third Coast
Ocean Force, a project to save lives by creating rip current awareness.

Acrip current is a strong, usually narrow surface current flowing outward from a shore. It results from the return flow of waves and
wind-driven water. In Burton’s case, there were only 2-foot waves and 13 mile-per-hour winds.

. ~“A lot of people think they can’t drown in lake waves,” Benjamin said. “The Great Lakes can have ocean-force rip currents under
windy weather conditions.”

; The group’s activity on Facebook is already proving to be effective. Ellen Warren of Oak Creek, Wisc. commented on a link
| regarding Burton’s death:

“Having lived most of my life near Lake Michigan, and swimming [there] many times, I have to admit that T was really unaware of
the strength that the lake currents can have,” she said on the social media site.

These currents are the primary reason for the 74 reported drowning incidents in the Great Lakes in 2010, said Pratt, a fire marshal -
in East Lansing, Mich., who is also involved with the Great Lakes Surf Association and Great Lakes Surf Rescue Project.

“The more [ learned, the more I realized we don’t know anywhere near what vou would think we know about rip currents in
- general and drowning incidents,” he said.

In fact, no official agency seems to be counting them. This realization prompted Pratt to begin collecting data independently in
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Ocean-force rip currents threaten Great Lakes swimmers; safety effort...  http:/greatiakesecho.org/2011/06/03/ocean-force-rip-currents-threaten...

2007,

Some states and counties have different criteria for classifying a drowning, he explained. For example, in Michigan, if an individual
dies within 24 hours of a submersion incident, it is considered a drowning, but this categorization criteria isn’t consistent across the
Great Lakes region.

. Two friends reportedly tried to pull Burton to safety, but were unable to pull him out because of the currents, according to WNDU.

An eagle-eye view of a rip current. Photo:
"NOAA.

“There are hardly any lifeguards at beaches anymore,” Pratt said. “We need people who can rescue when others are in danger.
. Someone has to be the missing link between those in danger and professional rescuers, because it only takes a couple minutes [to
drown].”

Surfers in particular are able to safely travel to a dangerous area and assist those in danger. Sunday beging the National Weather
Service’s annual Rip Current Awareness Week. That day, the Third Coast Ocean Force will launch what they hope to be a series of
surfboard rescue technique classes. The first is in St. Joseph, Mich., Benjamin has already been approached to host another class in
‘Frankfurt, Mich. in July, :

The Third Coast Ocean Force Facebook group has more than 203 members. The project has created event pages on the social
miedia site — one to spread the word of the June 5 event, and one to alert members of dangerous beach conditions through public
service announcements. When rip currents are particularly unsafe, the group sends an update to encourage everyone to be extra
cautious at the beach.

The National Oceanic and Atmospheric Administration®s daily hazardous weather outlook mentions rip currents if they are of
particular concern. Beachgoers should never swim alone, always swimn in an area protected by lifeguards, follow the
recommendations of lifeguards and always be alert, said a lifeguard on NOAA’s website, In addition, NOAA advises that when
caught in a rip current, the swimmer should swim parallel to the shore instead of against the current. WZZM has a video that further
explains safety methods.
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Guy Meadows®, Heidi Purcell*, David Guenther?, Lorelle Meadows?,
Ronald E. Kinnunen® and Gene Clark®

! Department of Naval Architecture and Marine Engineering, College of Engineering, University of Michigan, Ann
Arbor, Michigan, 48109-1107
ZUndergraduate Educatlon, College of Engmee "Uiiv tyof Mich an, Ann Arbor, Michigan 48109-2102

Figure 1. Rip currents along Grand Sable. Photograph courtesy
of Don Rolfson

National Weather Service). In a recent eﬁi:éimlnati'('))ﬁ;;)-f rip current fatalities over the period of
1994-2007 (Gensini, 2009), the State of Michigan alone stands fourth in the list of greatest
number of fatalities for all coastal states in the contiguous United States. Figure 2 displays the

locations, and total number for that location, of Great Lakes fatalities due to rip currents that




have been documented by the National Weather Service (NWS) for the period of 2002-2009.
During this period, the Great Lakes Basin experienced an average of 7 rip current fatalities a
year. The 25 rip-related deaths in 2010 is the largest number of rip current fatalities recorded for

the summer season since NWS first began documenting them in 2002.

significance of rip currents as a coastal hazard on ocean coasts. Over 80% of all surf related

rescues are aftributable to rip currents with over 20,000 rip-related rescues and approximately
150 fatalities along U.S. beaches in any given year (Lushine, 1991a and 1991b.). It is widely

accepted that better forecasting and greater public awareness can mitigate this coastal hazard.

e 2 l GuyMeadQ WS )e{ag ‘




The National Weather Service produces full Surf Zone Forecasts for the Atlantic, Gulf and
Pacific coasts, but did not begin issuing Great Lakes Surf Zone Forecasts with rip current risk
information until 2006. Within the Great Lakes, several NWS offices are currently testing rip
current advisory forecast methods developed in collaboration with the University of Michigan

Marine Hydrodynamics Laboratories, based upon.wind speed, fetch, duration and other inputs.

cident. A rip curreri

fection respbnset c’é.pturewhat am

generation were identified throug later, wave height variation due to standing

edge waves (Bowen, 1969; Bowen and Inman; 1969); intersecting wave trains of identical

frequency leading to longshore variations in water level -(Dalrymple, 1975); nearshore

bathymetric variations (Haller et al., 2002); coupled hydrodynamic/morphodynamic systems
with variable a longshore bathymetry and hydrodynamics (Hino, 1974).




Scientific observations of rip currents have been hampered by the difficulty in deploying
sensitive instrumentation in this harsh flow environment. Despite limited observation sets,

detailed examination of currents within rip channels commonly demonstrates pulsations on

relatively Jong timescales. Several explanations.exist for this phenomenon. First, rip current

, fluctuations were persistent 4

mn. This quantitative documentation-provided

2004 and MacMahan et al., 2b06 forlits A m'entxéned above, in some cases, rip

. channels are established through interaction of waves with offshore topographic features, such as
submarine canyons (L.ong and Ozkan-Haller, 2005). On many barred beaches, rip channels are
expressed as quasi-regularly spaced channels flanked by crescentic bars, and research has

focused on the spacing of these channels as related to the incident wave conditions or




morphodynamic dimensions. However, this area of research has been unfruitful (for example,
Huntley and Short, 1992). More recent studies using time-lapsed video images of the surf zone,
although proven as a successful method for data retrieval (Van Enckevort et al., 2004; Holman et

al., 2006), have failed to support any causal relationships. Numerical investigations also fall

short in providing robust estimates of rip channel.spacing (for example, Damgaard et al., 2002).
Calvete ct al. (2007), through-aiim: s

the right, taken only a fe
system.

Rip currents have also been observed to vary with tidal elevation on the ocean coast. Although

the misnomer of “rip tides” would indicate a relationship with tidal currents, in actuality, the
tidal influence is due to the changes in water level accompanying the tidal cycle. Rip currents

are tidally modulated such that decreases in tidal elevation increase rip current flows to a relative
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maximum (Sonu, 1972; Brander and Short, 2001; MacMahan et al., 2005). In the Great Lakes,
the astronomical tides are minimal, however, a secondary flow of magnitude and duration similar
to ocean coastal tides is the seiche. Seiches are the result of a consistent wind blowing over an
enclosed basin, resulting in a mass transport of surface water towards the downwind coast

(Figure 4) and resultant increase in water level, When the wind ultimately decreases or shifts,

seasonally with variations as large as 0.5 meters annually and extremes approaching 2 meters on
decadal time scales. These longer term fluctuations change beach and nearshore slopes, cause
migration of semi-permanent sand bars and alter the nearshore sediment supply (Meadows et. al.,
.1997). Since the waters that fill the Great Lakes are primarily the result of evaporation and

precipitation over the basin, even the incident wave climate varies with the frequency and
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' intensity of the storms on these same decadal time scales. Figure 5, depicts a representative
section of the long term water level record for Lake Michigan and Huron from 1918 through

2002. This water level history clearly demonstrates the multiple scales of Great lakes water

elevation variation.

sent. over the basins themsely:

istriblited, in_diréétion,

longsﬁqre“ omponents of; ' hd, AJ f thi

reat Lakes somewhat unique. As
previously mentioned, the changing water levels (on many time scales) of the Great Lakes affect
the location and movement of near shore sandbars, in turn affecting the location and formation of
rip current channels. It has been observed that increased wind and higher wave energy precedes

an increase in long term water levels (Meadows et al., 1997), which may set the “bathymetric




stage” for increased rip current frequency. In general, these conditions lead to a steeper, more |
mobile nearshore zone. Also, the Great Lakes Basin are enclosed, which creates the unique
condition mentioned earlier, the seiche. Although common to all of the Great Lakes, the most
extreme seiches occur in Lake Erie (relatively shallow basin, oriented east-west into the

prevailing wind) with recorded elevation differences between Toledo, Ohio and Buffalo, New

Figure 6. July 4, 2003 drowning event Jocation in Lake Michigan, showing surrounding data
stations.
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currents.

A second important difference between Great Lakes coastlines and that of exposed ocean coastal
regions lies with the incident wave field. The dimensions of the Great Lakes Basin are

comparable in spatial scale to the atmospheric low and high pressure system that traverse the
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region. This produces an incident wave climate composed primarily of locally-generated fetch
limited seas. Locally generated seas are complex, with unsorted, steep waves that are widely
distributed in direction, and often accompanied by a strong longshore wind component. This is
in stark contrast to the conventional wisdom of rip current generation, requiring a well organized

~wave field to produce a correspondingly well organized nearshore circulation. All of these

factors contribute to strong and’
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NOAA Great Lakes Coostal Forecasting System
Wind Spaed
{krtbrsFS

Great Lakes Winds
1'1§/'1 3/2003 12:00 GMT
(DOY 317)

'Grei} Lakes Enivironmaentel Resé roh Loboratory
Narscsfn_at Weather Service

NOAA Great Lakes Cogstal Forscasting System
' ' Sigrlflaant Halght
{feel) .

45136-3.60%

Great Lakes Waves _
11/13/2003 18:00 GMT |
(DoY 317)

Gregt Lakes E’n\fij_’enmen’fﬁ:f Résaj_'rc_h Laboretory
Natidnal Weather Serviise

Figure 10. Resulting Great I.akes wave field (Significant wave height in feet).
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Great Lakes Rip Current Forecasts

The dynamics of the Great Lakes enclosed basin ahd the locally generated seas provide many
difficulties for the forecasting of rip currents. In 2006, the NWS Great Lakes offices began
issuing Surf Zone Forecasts which included rip current risk information. Forecasting Great

Lakes rip currents is a three step process«First; theforecaster collects data on the observed

conditions. The Great Lakes 4re.sutfounded-by:a cor Stisivenetwork of observing platforms

as needed. These

i

lative humidity;-and-barometr]

hore within a few miles of the lakes.

observing stations are also available ne
6. Satellite Information - Satellites provide sky cover, ice conditions and temperature

profiles over the lake.
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7. Rawinsonde Stations - Numerous rawinsonde stations are in close proximity to the Great
Lakes and provide wind and temperature profiles of the air mass over the lakes. Each

rawinsonde station takes readings twice a day.

~ After the observed data is
Great Lakes th Current Checklist

I. Wave Factors Dngreesirom normal:
_Helgit ___Diaan: 301070
if_ 1 05]. .80
'_ " 1.8] )
..&n__._,._ 1.0

.. collected, forecasts of the wind

T s )
0 20|
“50" 30|

lowirisk: <4.  rioderate risk = 4 T highmk T

Figure 11, Great Lakes Rip Currents Checklist

rip currents. The forecasters will i:ij:ust:. W;:_l,pn%"fe dback from local users at

specific beaches and around specific coastal engineering structures (e.g. breakwaters, harbor

jetties, etc.).

After the rip current risk has been assessed, the Great Lakes office disseminates this and other

relevant information using the Advanced Weather Interactive Processing System (AWIPS)



[SURF 08 FORECAST
NATIONAL WEATHER SERVICE MARGIETTE M
256 AW EDF THULJULF 2010

MIZ05-MIZ00E-0(2if5-
MARGUETTE/ALGER-
354 AM DT THU JUL 1200

TODAY..

SKY/WENTHER......... MOSTLY SUNNY (30-40 PERCENT).

HAX TEMPERATURE....75-83.

BEACHWINDS: ... KORTH WIHDS 10 TO 15 MPH..

SURE.. . 2 FEET ORIESS,

WATER TEMPERKTURE 53 DEGREES,

P CURRENT RISK......OW,. EOWEVER. STRONG CURRENTS CAN DCCOR AEAR PIERS AND/

JETHES ALWAYS HAYE FLOATATION DEVICE WITHYOU IN THE WATER,

Flgure 12 Example of Surf Zone Forecasts

(Glahn, et al. 2003) which routes the
forecasts through the family of services
network to the media and through the

Internet to ali other interested users.

_Products, including the Surf Forecast

the generation of rip currents, requires

: further study. The various scales of changing water levels, and locally generated seas, must be

further examined in order to better determine how these dynamics influence the formation and

correspondingly the forecasts of rip currents on the Great Lakes. Using the data collected from
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this research, The Great Lakes sector of NWS will be able to refine their rip current forecasting

capabilities, making Great Lakes beaches safer and more attractive to residents and tourists alike.
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Appendix A

Case Study of Great Lakes rip current at Huron, Ohio.

On July 10, 2002, four men

between the ages of 18 to 34,

rior to the incident.
During the same time period, the b orted-waves-1:5 0 2.1 m high and a water temperature

of 23 degrees C. The Automated Surface Observing System (ASOS) station at Cleveland,

approximately 80 km east of Huron, reported winds from 030 degrees at 7.5 m/s at 15:00 UTC.
By 18:00 UTC the winds increased to 12.5 m/s from 040 degrees. At Mansfield, Ohio,

approximately 110 km south of Huron, weather observing equipment reported winds between
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030 and 040 degrees for four hours prior to the accident and varying between 27 and 32 m/s. At
14:00 UTC. the winds diminished rapidly to 5.3 m/s. The Marblehead water level data gauge,
about 25 km northwest of Nickel Plate Beach, indicated the lake reached a peak of 174.60 m
Mean Surface Level (MSL) at 15:00 UTC which dropped to 174.44 m by 19:00 UTC and to
174.08 m by 22:00 UTC . After 22:00 UTC
174.45 m at 08:00 UTC. )

»

the lake level started increasing again to peak out at

Note in Figure Al the

highly expo§§:dr“c n rthi

¥ also have caused so
tbmerged sand dunes off.sho.
the rip current.

Applying data from the west end of Lake Erie buoy to the rip current checklist, we find that the

wave factor would be 3.0, and wind speed factor based on the Cleveland, Ohio airport’s

_ Automated Surface Observing System (ASOS) would be a 5.0. Estimating wave period based on
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wave heights at the buoy we find a period of 4 seconds and a factor of 0. According to the Corp
of Engineers (2010), the average lake level for Lake Erie for July, 2002 was 174.24 m and the
Marblehead gauge showed a lake levei of 174.44 m. We find even though a seiche was occurring
and the lake level at Marblehead had dropped .16m, the lake level at the time of drowning was
still above the monthly average. Therefore, the Jake level factor would then be -0.5 . Adding

these values together yielded.aip cu - Thisds.classified as a high risk.
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